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by atomic and subatomic vibrations. The quality of a vibratory
disturbance can be expressed in terms of either the frequency of
the vibrations or the wave length of the resulting radiation. In
sound, the frequencies are relatively small a few tens or hundreds
or thousands of vibrations per second, and these are used to
specify the pitch. In visible light, the frequencies are very great,
reaching nearly a million billion vibrations per second in the
extreme visible violet, and it is customary to use the wave length,
instead, to describe the quality. From the extreme visible violet
to the extreme visible red the wave lengths range from 400 x io~r
to 800 x io~~7 cm., or, using units of exactly the right size to permit
us to drop the inconvenient io~7, from 400 to 800 millimicrons,
written m/u A millimicron is thus one ten-millionth of a centi-
meter. These wave lengths, small as they are, can be measured
so precisely that the standard meter has been redefined in terms
of the number of waves of a certain green light that must be laid
end to end to make i meter. If the standard meter bar now
reposing in the archives of Paris were to be lost or destroyed, it
would quickly be duplicated by means of measured light waves.
As an example of the use of wave lengths, the brilliant orange
color of the light obtained by throwing some table salt (sodium
chloride) into a flame is specified by its wave length, 589 m/i. It
must be granted, however, that only long practice will cause this
number to arouse in the mind the same vividness of idea that is
conveyed by the word orange. Indeed, the physicist finds no
sharp divisions in the spectrum, merely a gradual increase of
wave length as one goes from the violet to the red end of the
spectrum. To the physicist, radiations of wave lengths 489 and
689 are merely 100 units shorter, and 100 units longer, respectively,
than the sodium light mentioned above; but to the eye, the change
is also one of kind, from the original orange to blue at the lower